1 

A method for maintaining an object, and a maintenance system 

The present invention relates to a method for maintaining an object as 
presented in the preamble of the appended claim 1 . The invention also 
5 relates to a maintenance system as presented in the preamble of the 
appended claim 7, and a wireless communication device as presented 
in the preamble of the appended claim 13. 

For maintaining various objects, methods have been developed, in 

10 which a monitoring system is installed in the object, to monitor the 
operation of the object and, when a failure is detected, to report it to a 
control room, on-call duty personnel, or the like. On the basis of this 
notice of failure, a maintenance person or maintenance persons can be 
assigned to the object to repair the defect. Examples of such objects 

15 that can be mentioned include e.g. lifts, equipment related to public 
utility services, such as pump stations and the like, automatic fuel sta- 
tions, ticket vending machines, printers, gambling machines, telefax 
machines, etc. Generally, it can be stated that the objects to be moni- 
tored and maintained, as meant in the present description, refer to 

20 such objects where no maintenance personnel is available in the direct 
vicinity of the object. Furthermore, a notice does not need to be a result 
from detecting a failure, but it can be a notice, for example, that the 
quantity of a drink sort in an automatic drink vending machine has 
fallen below a predetermined limit. In this case, the purpose of the 

25 notice is to inform the person maintaining the object that the automatic 
drink vending machine should be supplied with more drinks. 

For example, lifts are known which are equipped with various indicators 
to detect defects. The indicators can be used to monitor e.g. the opera- 

30 tion of the motor of the lift, the illumination, the opening and closing of 
doors, the number of service hours, etc. Furthermore, the indicators 
can be coupled to a control unit which examines the signals given by 
the indicators and compares them with predetermined threshold values 
and/or normal values. If the control unit detects that the signal given by 

35 an indicator differs from a normal value, the control unit advanta- 
geously generates a notice of defect, where the object and the defect 
are preferably specified. If a data transmission connection is arranged 
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from the object to be monitored to a control room for monitoring notices 
of defects, on-call duty personnel, or the like, the notice of defect is 
transmitted by using this data transmission connection. Such a data 
transmission connection intended for the transmission of a notice of 
5 defect is often arranged as a fixed data transmission connection to the 
on-call duty personnel of a service company. Such a fixed connection 
is relatively expensive and, on the other hand, this fixed connection is 
in a standby state for most of the time, wherein the utilization of the 
connection is ineffective. There are also systems for notices of failure, 

10 based on a telecommunication network, wherein in the occurrence of a 
defect, the monitoring system sets up a telephone connection to the 
on-call duty personnel by using either a public switched telecommuni- 
cation network or a wireless mobile communication network. This 
requires that a telecommunication terminal complying with either a 

15 GSM communication system or a public switched telecommunication 
connection is installed in connection with the system to be monitored, 
which also raises the costs of the monitoring system. 

Due to e.g. said costs, all objects are not necessarily provided with 

20 automatic transmission of a notice of defect to the on-call duty person- 
nel. In such a case, the object, such as a lift, is equipped with a notice, 
a sticker or the like, with instructions for failure situations. Thus, if the 
monitoring system detects a failure, it generates e.g. a sound and/or 
visual message in the vicinity of the object. For example at a pump sta- 

25 tion, a blinking red light indicates that the pump station has a defect 
that needs to be repaired. Thus, a person who e.g. passes by the 
object and detects such a notice of a defect, can follow the instructions 
given in the notice and notify about the failure in the object. For exam- 
ple, the person contacts on-call duty personnel by telephone and tells 

30 about the notice of defect. Such an arrangement has e.g. the drawback 
that the on-call duty personnel is informed about the failure after a rela- 
tively long time from the occurrence of the actual defect, and in some 
cases, the defect can fail to be detected at all until the defect in the 
device causes serious damage. On the other hand, not all persons who 

35 have observed a notice of defect necessarily inform about the defects 
to the on-call duty personnel. This may be due e.g. to the fact that the 
call costs may be charged from the person who gave the notice, it is 
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found difficult to give a notice, and it can be even impossible if there is 
no phone available, such as a public phone in the vicinity of the object. 
Thus, the user should have to write down the telephone number and 
find a phone where information about the notice could be transmitted to 
5 the on-call duty personnel. 

It is an aim of the present invention to provide a method for maintaining 
a system and a maintenance system in which the above-mentioned 
drawbacks are preferably eliminated. The invention is based on the 

10 idea that the object to be monitored is equipped with a short-range 
communication device, by which a notice of failure can be transmitted 
to a device which is located in the vicinity of the object and is equipped 
with means for receiving this notice. The method according to the 
present invention is primarily characterized in what will be presented in 

15 the characterizing part of the appended claim 1. The system according 
to the present invention is primarily characterized in what will be 
presented in the characterizing part of the appended claim 7. The 
wireless communication device according to the present invention is 
primarily characterized in what will be presented in the characterizing 

20 part of the appended claim 13. 

By means of the present invention, considerable advantages are 
achieved when compared to systems and methods of prior art. By 
using the method of the invention, it is possible to provide a system 

25 and a device which are less expensive than the prior art but still have a 
facility to give a notice on failure. Using the method of the invention, an 
arrangement for notifying on failures can be implemented even in 
devices where it is not reasonable and profitable to implement 
arrangements for notices of defect according to prior art. Furthermore, 

30 with the method of the invention, the advantage is obtained that a 
notice on failure can be automatically supplemented with information 
that facilitates the repairing of the failure more than in systems in which 
a passer-by, on the basis of a notice of defect, transmits the informa- 
tion orally by telephone, wherein he/she is asked to give the location of 

35 the defective device and to describe the failure, if possible. Yet another 
advantage that should be mentioned is that a passer-by can prove 
his/her presence for example in a situation in which an automatic drink 
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vending machine did not give a drink although the passer-by had made 
a payment. 

In the following, the invention will be described in more detail with 
5 reference to the appended drawings, in which 

Fig. 1 shows a system according to a preferred embodiment of the 
invention in a reduced block chart, and 

10 Fig. 2 shows, in a block chart, different steps in the method 
according to a preferred embodiment of the invention. 

Figure 1 shows a maintenance system complying with a preferred 
embodiment of the invention. The system is arranged for monitoring 

15 the operation of an object 1. The object 1 can be a single device, a 
device belonging to a larger system, or a whole system. In view of 
applying the present invention, the details of the object 1 are not sig- 
nificant as such. The object 1, whose operation is monitored, is 
equipped with one or more indicators 2a, 2b, 2c, a control block 3, as 

20 well as communication means 4. The structure of the single or several 
indicators 2a, 2b, 2c arranged in connection with the object 1 depends, 
for example, on the object 1 to be monitored at the time. The structure 
of the indicator 2a, 2b, 2c is not significant as such in view of applying 
the present invention, nor is the structure of the object 1. For example, 

25 the indicator 2a, 2b, 2c can monitor a voltage, a current, an output, a 
speed of rotation, the position of a switch 17, measure the time, or the 
like. If necessary, several indicators 2a, 2b, 2c can be arranged in con- 
nection with the same object 1 , and they can also measure different 
information about the object 1. The control block 3 comprises a proc- 

30 essor9, such as a microprocessor. The control block 3 is preferably 
also equipped with a memory 6 for storing data needed in the operation 
of the maintenance system, such as reference and/or threshold values, 
as well as for generating a notice. The control block 3 can further com- 
prise a timer for measuring the operating time of the object as well as 

35 for determining time data on the moment of detecting a defect. 
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The communication means 4 comprise short-range wireless communi- 
cation means which comprise at least a transmitter 4a by which the 
notice can be transmitted to be received by a device 5 suitable for 
receiving the notice. Furthermore, the communication means 4 pref- 
5 erably comprise receiving means 4b by which an acknowledgement of 
receipt of the notice can be received, if necessary, as will be discussed 
below in this description. As the short-range communication means 4, it 
is possible to use for example short-distance radio communication 
technology developed under the name Bluetooth, infrared data trans- 

10 mission (for example IrDA, Infrared Data Association), inductive data 
transmission, a wireless local area network WLAN, or the like. The 
control block 3 transfers the notice to the communication means 4 for 
transmission. If the communication means 4 also comprise a 
receiver 4b, for example said acknowledgement data is transferred 

1 5 from the receiver to the control block 3. 

In the following, the operation of the method according to a preferred 
embodiment of the invention will be described with reference to the 
flow chart shown in Fig. 2. The single or several indicators 2a, 2b, 2c 

20 arranged in connection with the control block 3 generate a measured 
variable on a functional element of the object 1. For example in the 
system of Fig. 1, one indicator 2a generates a voltage signal which is 
proportional to the input power of a motor 7 and is transferred to an 
analog-to-digital converter 8 in the control block 3. This analog-to-digi- 

25 tal converter 8 converts the voltage signal to digital format, wherein it 
can be transferred to a processor 9 in the control block. On the basis of 
the status of a switch 17, a second indicator 2b generates a binary sig- 
nal which can be used to indicate that the switch 17 is turned off or on. 
A third indicator 2c generates a voltage signal which is proportional to 

30 the temperature of the motor 7 and is transmitted to the analog-to- 
digital converter 8 in the control block 3, to be first converted to a digital 
signal and then transferred to the processor 9. The processor 9 of the 
control block 3 reads at intervals the measured values generated by 
the indicators 2a, 2b, 2c. This operation is illustrated with block 201 in 

35 the flow chart of Fig. 3. After this, the processor compares the meas- 
ured values with stored reference values (block 202). A reference vaiue 
can be, for example, a numerical value corresponding to a given 
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maximum electrical power or temperature. Thus, on the basis of the 
comparison, the processor 9 deduces whether the measured value is 
within the range of normal values or if it is a value deviating from the 
normal state, that is, there is probably a defect or a situation requiring 
5 maintenance (block 203). For example at a pump station, a high input 
power of the motor 7 may be due to a clogging in the sewage. Also a 
high temperature can indicate a situation of overload of the motor 7. If 
the processor 9 deduces that there is a failure situation, the proces- 
sor 9 generates a notice of defect and preferably stores it in a mem- 

10 ory6 (block 204). This notice data can be supplemented with informa- 
tion about the defect that was detected, possibly the time of detecting 
the defect, information about the state of the object 1 at the moment of 
detecting the defect (measured value), information about where the 
notice should be transmitted, etc. This data related to the defect can be 

15 formulated for example as a message that is transmitted to the com- 
munication means 4. The processor 9 preferably sets a defect flag as a 
sign that there is a failure situation in the object 1 . 

The communication means 4 transmit the message (block 205). For 

20 transmitting the message, the transmitter 4a performs, if necessary, 
encoding modulation for encoding the message as a signal suitable for 
the communication channel used. For example when the Bluetooth 
technology is applied, a modulation is made, in which a binary mes- 
sage is converted to radio-frequency signals. In a corresponding man- 

25 ner, when the infrared technology is applied, the information contained 
in the message is used to control the intensity of the light generated by 
an infrared illuminator. Furthermore, when the infrared technology is 
applied, a message waiting for transmission at the object is indicated to 
bypassers preferably as a light signal or an acoustic signal. For exam- 

30 pie, in connection with lifts, the control panel can be equipped with a 
light to indicate that there is a notice message waiting for transmission 
in the lift. Thus, a bypasser will know to direct a device 10 suitable for 
receiving the message towards the infrared transmitter in the object 
and, if necessary, go even closer to the object. This is necessary, if the 

35 device 10 is e.g. in a pocket or a bag of the bypasser or in another 
place which the signal transmitted by the the infrared transmitter of the 
object does not reach at a sufficiently strong level. The transmission of 
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the message can be repeated, if necessary, until an acknowledgement 
is received that the notice has been transmitted to on-call duty person- 
nel or the like, or until the failure situation has been cleared 
(block 211). 

5 

Let us assume that a person comes to the vicinity of an object having a 
notice waiting for transmission, and this person carries a device 10 
equipped with receiving means 5b suitable for receiving the notice. 
Thus, these receiving means 5b detect the signal transmitted by the 

10 communication means 4 and convert the signal to a baseband signal 
(demodulation) and interpret the information contained in the signal 
(block 206). If necessary, this information is stored in the memory 15 of 
the device 10. The receiving means 5b can be for example local com- 
munication means 5, such as a Bluetooth receiver or an IrDA receiver, 

15 arranged in a wireless communication device. The notice message is 
transferred from the receiving means 5b to the processor 1 1 of the 
device 10, where the content of the message is deciphered. The proc- 
essor 1 1 detecs that there is a notice message, wherein the proces- 
sor 11 generates a notice on this to the user of the device 10, for 

20 example as a sound and/or text message via a user interface 12. In the 
user interface 12, it can be notified for example that the person is in the 
vicinity of an object which has a device 1 having a failure that should 
be reported further. Furthermore, it is possible to give the location of 
the object, the type of the device, possibly information about the defect, 

25 as well as contact data where the notice should be transmitted 
(block 207). Moreover, the person can be asked if the notice shall be 
transmitted (block 208). If the user responds, e.g. by pressing a certain 
button on a keypad 13, that the notice can be transmitted further, the 
transmission of the notice is started for example in the following way. 

30 The processor of the device 10 transmits information about the defect 
to second communication means 16 of the device 10, such as a wire- 
less communication device. Information on where the notice is to be 
transmitted is preferably also transferred in this connection. This infor- 
mation is preferably an on-call duty telephone number which was given 

35 in the notice message. After this, the connection is set up by using 
methods known as such, either as a speech connection or a data con- 
nection, or a short message is generated to be transmitted to the on- 
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call duty personnel, for example in a control room 14 (block 209). After 
the connection has been set up, it is possible to transmit information 
related to the defective device 1 to locate the defective device as well 
as to find out the reason for the failure, if it is known. When a text mes- 
5 sage transmission is used, no actual data transmission connection is 
set up but a text message is generated which contains information 
required for locating the defect as well as the telephone number of a 
device suitable for receiving text messages. After the notice has been 
received by the on-call duty personnel, it is possible to take the neces- 
1 0 sary measures to repair the defect. 

If the object is located in such a position where the second communi- 
cation means 16 of the user's device 10, such as a mobile communica- 
tion device, is not capable of communicating with the wireless commu- 

15 nication network, it is possible in the method according to a preferred 
embodiment of the invention to proceed in the following way. The 
notice message is received in the device 10 and stored in the mem- 
ory 15. When a data transmission connection can be set up with the 
communication network, the notice message is transmitted to the on- 

20 call duty personnel 14. 

In the method according to a preferred embodiment of the invention, 
the notice is also acknowledged. This can be implemented, for exam- 
ple, in such a way that after a connection to the on-call duty personnel 

25 has been set up, the processor 11 of the device 10 generates an 
acknowledgement message. The acknowledgement message is 
transferred to the local communication means 5 of the device 10, 
where the acknowledgement message is converted in a transmitter 5a 
to a signal suitable for the local communication channel (block 209). 

30 The receiver 4b of the communication means 4 arranged in connection 
with the object 1 detects this signal and converts it to a baseband sig- 
nal (block 210). From the communication means 4, the acknowledge- 
ment message is transferred to the control block 3, where the proces- 
sor 9 examines the content of the acknowledgement message. The 

35 acknowledgement message contains information about the acknowl- 
edgement message to which it relates, wherein the processor 9 can 
record this acknowledgement message as having been transmitted 
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further (block 212). After this, it is possible to discontinue retransmitting 
the notice message. This arrangement of acknowledging has the 
advantage that retransmitting of the notice by the communication 
means 4 can be discontinued after the notice has been transmitted 
5 further. In this way, several notices of the same defect to the on-call 
duty personnel are avoided. 

In connection with the acknowledgement, it is also possible to transmit 
information from the on-call duty personnel 14 to the object 1, such as 

10 control data, parametres, price data, etc. Before transmitting the infor- 
mation, the person who reported the notice can still be asked if he/she 
allows the transmission of such information to the object 1. In the 
transmission of this information, it is possible to apply methods known 
as such, including the transmission of short messages, the transmis- 

1 5 sion of dual tone multiple frequencies (DTMF) signals, or the like. 

The on-call duty telephone number can also be such a telephone num- 
ber to which calling is free of charge. Thus, no costs will be caused for 
the call to the person who reports about the notice to the on-call duty 

20 personnel. The present invention also makes it possible that the person 
can be paid a compensation for transferring the notice. This can be ful- 
filled, for example, in such a way that in connection with the telephone 
bill, the sum of the compensation is credited in the telephone bill, 
wherein the telephone operator charges the compensation from the 

25 company responsible for the maintenance system. Another alternative 
is that the compensation is paid on the account of the person in 
question. 

The receiving means 5b for receiving the notice are arranged, for 
30 example, in connection with a wireless communication device, such as 
a GSM mobile phone. Mobile stations are already known, in which 
such local communication means 5 are already implemented, wherein 
the functions of the method of the invention for reporting about the 
notice and for generating an acknowledgement, can be primarily 
35 implemented by programs in the application software of the wireless 
communication device. 
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In addition to repairing defects, the present invention can also be used 
for maintenance measures. Thus, the object 1 is equipped with e.g. a 
service hour counter, wherein a notice can be generated about 
exceeding a given number of service hours. This number of service 
5 hours can be a sign that maintenance measures must be taken at the 
object 1. Furthermore, the invention can be applied in connection with 
e.g. automatic drink vending machines and automatic fuel stations in 
such a way that the object 1 transmits, at intervals, information about 
the situation of the object 1, such as the quantity of different drink sorts, 

10 the sum of money contained in a money box (not shown), etc. If such a 
notice is not received within a given time by the on-call duty personnel, 
it is possible to send a maintenance person to check the reason why 
no notice was received from the object 1 . The reason for the missing 
notice may be, for example, that the object 1 has been damaged or 

1 5 removed from its position. 

In the method according to the invention, it is possible to store informa- 
tion to identify the person who gave the notice, time data about the 
moment of receiving the notice in the device 10, time data about the 

20 moment of transmission of the notice to the on-call duty personnel 14, 
and so on, wherein the person who transmitted information about the 
notice can, if necessary, show that he/she was present at the moment 
of transmission of the notice. Thus, the legal protection of the person is 
improved e.g. in a situation in which the person has made a payment in 

25 an automatic vending machine but the vending machine has not dis- 
pensed the product paid for, such as fuel or a soft drink. On the other 
hand, the invention can also be applied in such a manner that it is pos- 
sible to remain anonymous when transmitting information about the 
notice. Thus, for example, the person sets "own number sending" off in 

30 his/her mobile station before calling the on-call duty personnel. 

It is obvious that the present invention is not limited solely to the above- 
presented embodiments, but it can be modified within the scope of the 
appended claims. 



35 



Claims: 
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1. A method for maintaining an object (1), in which the operation of the 
object (1) is monitored to report the prevailing situation at the object (1) 

5 to on-call duty personnel (14), characterized in that in the method, at 
least a transmission step is taken, in which: 
at least one notice message is formed, and 
at least one formed notice message is transmitted by short-range 
wireless communication means (4), 
10 wherein if, within the range of the short-range wireless communication 
means (4), at least one device (10), equipped with means (5) for 
receiving said at least one transmitted notice message, detects the 
transmitted notice message, at least the following steps are further 
taken in said device (10): 
15 - a receiving step for receiving the transmitted notice message, and 
a sorting step to sort out whether information about the received 
notice message is to be transmitted from the device (10) to the on- 
call duty personnel (14), 
wherein if the transmission can be performed, information about the 
20 prevailing situation is transmitted to the on-call duty personnel. 

2. The method according to claim 1, characterized in that in the 
method, in addition to said sorting step, a storing step is taken to store 
the notice message in the memory (15) of the device (10), if it was 

25 sorted out at the sorting step that the transmission cannot be per- 
formed, wherein a retransmission is attempted later. 

3. The method according to claim 1 or 2, characterized in that in the 
device (10) that received the notice message, the user of said device is 

30 informed about the received notice message, wherein at said sorting 
step, the user of the device (10) that received the notice message 
elects whether information about the notice is to be transmitted to the 
on-call duty personnel (14). 

35 4. The method according to claim 1, 2 or 3, characterized in that for 
transmitting information about the notice message, a data transmission 
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connection is set up from said device (10) to the on-cal! duty personnel 
(14). 



5. The method according to claim 1, 2, 3 or 4 t characterized in that in 
5 the method, also an acknowledgement step is taken, in which an 

acknowledgement is transmitted from said device (10) about the trans- 
mission of the notice message to the on-call duty personnel (14), 
wherein said acknowledgement is received at the object (1) and the 
notice is recorded as having been transmitted. 

10 

6. The method according to claims, characterized in that in the 
method, the transmission of said notice message is repeated at inter- 
vals, wherein retransmissions of the notice message are discontinued, 
if said acknowledgement is received at the object (1). 

15 

7. A system for maintaining an object (1), the object (1) having means 
(2a, 2b, 2c) for monitoring its operation, and the system further com- 
prising reporting means (16) for reporting the prevailing situation to on- 
call duty personnel (14), characterized in that the system further 

20 comprises at least means for generating at least one notice message 
on the prevailing situation, short-range wireless communication means 
(4a) for transmitting said notice message, a device (10) comprising 
receiving means (5b) for receiving said at least one transmitted notice 
message, and sorting means (11, 12, 13) to sort out whether informa- 

25 tion about the received notice message is to be transmitted from the 
device (10) to the on-call duty personnel, wherein the notice means 
comprise transmitting means (16) for transmitting information about the 
prevailing situation to the on-call duty personnel. 

30 8. The system according to claim 7, characterized in that the device 
(10) comprises means (12) for notifying the user of said device about 
the received notice message, wherein said sorting means comprise 
election means (13) for electing whether information about the notice 
shall be transmitted to the on-call duty personnel (14). 

35 
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9. The system according to claim 7 or 8, characterized in that it fur- 
ther comprises means (16) for setting up a data transmission connec- 
tion to the on-call duty personnel (14). 

5 10. The method according to claim 7, 8, or 9, characterized in that it 
also comprises means (11, 15) for generating an acknowledgement 
message, means (5a) for transmitting the acknowledgement from said 
device (10), wherein the object (1) comprises means (4b) for receiving 
said acknowledgement message, and means (6, 9) for recording the 
10 notice message as having been transmitted. 

11. The system according to any of the claims 7 to 10, characterized 
in that the means (2a, 2b, 2c) for monitoring the operation comprise 
measuring means, such as means for measuring the temperature 

1 5 and/or means for measuring the power. 

12. The system according to any of the claims 7 to 11, characterized 
in that it comprises means (14) for storing at least data about the per- 
son who transmitted information about the notice message, data about 

20 the moment of receiving the notice message in the device (10), and/or 
data about the moment of transmission of information about the notice 
message to on-call duty personnel (14). 

13. A wireless communication device arranged to be used in a system 
25 for maintaining an object (1), at which object (1) monitoring of its 

operation is arranged to be performed to notify the situation prevailing 
at the object (1) to on-call duty personnel (14), characterized in that 
the wireless communication device (10) comprises at least receiving 
means (5b) for receiving at least one notice message generated on the 

30 situation prevailing at the object (1) and transmitted by short-range 
wireless communication means (4a), and that the wireless communica- 
tion device (10) further comprises at least sorting means (11, 12, 13) to 
sort out whether information about the received notice message is to 
be transmitted from the device (10) to the on-call duty personnel, and 

35 transmitting means (16) for transmitting information about the prevail- 
ing situation to the on-call duty personnel. 
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Abstract 

The invention relates to a method for maintaining an 
object (1), and a maintenance system. At the object (1), 
the operation is monitored to report the situation pre- 
vailing at the object (1) to on-call duty personnel (14). In 
the method, at least one transmission step is taken, in 
which at least one notice message is formed, and at 
least one formed notice message is transmitted by 
short-range communication means (4). If, within the 
range of the short-range wireless communication means 
(4), at least one device (10), equipped with means (5) 
for receiving said at least one transmitted notice mes- 
sage, detects the transmitted notice message, at least a 
receiving step to receive the transmitted notice message 
and a sorting step are further taken in said device (10). 
At the sorting step, it is sorted out, whether information 
about the prevailing situation is to be transmitted to the 
on-call duty personnel, wherein if the transmission can 
be performed, information about the prevailing situation 
is transmitted to the on-call duty personnel (14). 

Fig. 1 



